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Genesis of the workshop

BACKGROUND 
Aquaculture is a food production subsector receiving considerable attention for its 
ability to contribute to filling the growing fish supply gap, which is estimated to be of 
the order of 40 million tonnes by 2008 rising to 82 million tonnes in 2050 (FAO, 2010a). 
Aquaculture, however, cannot be practised everywhere; it requires a unique set of natural, 
social and economic resources. These resources must be wisely used if the development 
of the subsector is to be sustainable. Around the globe, the availability of areas that 
are suitable for aquaculture is becoming a major problem for the development and 
expansion of the sector. The need for sites with appropriate environmental characteristics 
and good water quality, the social aspects of interactions with other human activities, or 
conflicts over the use and appropriation of resources inland and along coastal zones are 
constraints to be considered in the monitoring of existing aquaculture facilities and in 
the decisions to set up new facilities. Site selection and carrying capacity are among the 
most important issues for the success of aquaculture, and they need to be carried out in 
accordance with sustainability, resilience and best practice guidelines.

Although technical guidelines for the FAO Code of Conduct for Responsible 
Fisheries and the ecosystem approach to aquaculture (EAA) are both available from 
FAO as reference documents (FAO, 1995; FAO, 2010b), these may require specific 
consideration for use in different countries and regions, and more explicit guidelines will 
need to be developed for aquaculture site selection and carrying capacity estimates in 
inland and coastal aquaculture (Aguilar-Manjarrez, Kapetsky and Soto, 2010).

With the above considerations in mind, the Aquaculture Branch at FAO asked the 
Sustainable Aquaculture Group at the Institute of Aquaculture, University of Stirling, 
the United Kingdom of Great Britain and Northern Ireland, to organize a workshop and 
global review on “Guidelines for Aquaculture Site Selection and Carrying Capacity for 
Inland and Coastal Aquaculture”. 

OBJECTIVES
•	To prepare global and regional reviews on site selection and carrying capacity 

encompassing inland aquaculture and coastal aquaculture; to be presented and 
discussed at the workshop.

•	To prepare draft guidelines, including summaries of the key findings and 
recommendations, for aquaculture site selection and carrying capacity within an 
ecosystem perspective based on the reviews and the workshop discussions.

IMPLEMENTATION AND PARTICIPATON
The workshop took place from 6–8 December 2010 at the Stirling Management Centre in the 
University of Stirling, the United Kingdom of Great Britain and Northern Ireland (www.
aqua.stir.ac.uk/GISAP/FAO_workshop). The workshop was attended by 20 internationally 
recognized experts, including two staff members of FAO, and covered different core topics 
and represented different regions of the world. This was supplemented by written input by 
the experts for the reviews on “Environmental Impact, Site Selection and Carrying Capacity 
Estimation for Small-scale Aquaculture in Asia” and on “Guidelines for Aquaculture Site 
Selection and Carrying Capacity for Inland and Coastal Aquaculture in Mid- and Northern 
Europe”, who were unable to attend the workshop. Expertise within this group included 
the academic, regulatory and consultative sectors of the industry, thus giving a wide 
perspective of views on the core topics. The list of participants is provided in Annex 2. 
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Workshop development and 
findings 

Following a welcome to participants and a general introduction to the agenda and 
format of the event, the workshop consisted of plenary presentations and brainstorming 
sessions on a wide range of topics (see Agenda, Annex 1). The scene was set for the 
workshop through three introductory reviews presentations. 

Trevor Telfer summarized the key concepts of the first global review entitled 
“Carrying Capacities and Site Selection within the Ecosystem Approach to 
Aquaculture”, and highlighted the baseline considerations and also some issues to 
be resolved for implementation in the aquatic environment. These were discussed 
in relation to the EAA (FAO, 2010b) and methods of its application in terms of 
scale, legislation and policy, and implementation. Examples were given from Ireland, 
the People’s Republic of China, the Socialist Republic of Viet Nam and the United 
Kingdom of Great Britain and Northern Ireland. The importance of decision support 
systems and incorporation of dynamic and spatial models for their implementation 
for the different concepts of carrying capacity was highlighted. Based upon this, and 
throughout the workshop, much attention was given to establishing comprehensive 
and robust definitions of carrying capacity and its relationship with site selection, 
with the discussions focusing on the four “pillars” defined by McKindsey et al. (2006): 
physical, production, ecological and social. 

Doris Soto presented an overview of the “Ecosystem Approach to Aquaculture 
and Its Relation to Site Selection and Carrying Capacity”, which helped place all the 
following presentations and discussions in the context of EAA implementation. The 
three key principles of the EAA, agreed during an FAO Expert Workshop in 2007 
(Soto, Aguilar-Manjarrez and Hishamunda, 2008; FAO, 2010b), are:

•	Principle 1: Aquaculture development and management should take account of 
the full range of ecosystem functions and services, and should not threaten the 
sustained delivery of these to society.

•	Principle 2: Aquaculture should improve human well-being and equity for all 
relevant stakeholders.

•	Principle 3: Aquaculture should be developed in the context of other sectors, 
policies and goals.

José Aguilar-Manjarrez gave an overview of “Spatial Modelling for the Ecosystem 
Approach to Aquaculture and Its Relation to Site Selection and Carrying Capacity”. 
He noted that spatial tools can support decision-making and modelling within and 
among all boundaries associated with aquaculture development and management, 
although it is difficult to prescribe the models to use for site selection and zoning (e.g. 
hydrodynamic models) because the choice of model depends entirely on the specific 
issue, study area, scale and research objectives. An ideal scenario for site selection 
and zoning is one in which a suite of models is developed and computed. It is also 
important to remember that the better the background data, the more trustworthy the 
output of the modelling will be.

After the introductory reviews, six additional global review presentations 
and associated discussion sessions followed, which focused on wide-ranging 
environmental, socio-economic, legal, spatial and hydrodynamic aspects of site 
selection and carrying capacity.
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João Gomes Ferreira outlined the “Key Drivers and Issues Surrounding Carrying 
Capacity and Site Selection, with Emphasis on Environmental Components”. He 
noted that virtual technologies of all kinds have a pivotal role in addressing carrying 
capacity and site selection, although such models do need to be more production 
oriented. The connectivity between environment and socio-economic aspects also 
requires further investigation and integration, and there is a need to ensure that 
production in developing countries should not translate into negative environmental 
externalities.

Barry Costa-Pierce discussed “Carrying Capacity Tools for Use in the 
Implementation of an Ecosystems Approach to Aquaculture”, with emphasis on the 
framework for defining the four different types of carrying capacities for shellfish 
and cage finfish. He outlined new examples of potential decision-making tools 
for the spatial planning and the ecosystem-based management of aquaculture. He 
also commented that the ability to estimate different types of carrying capacities 
is a valuable tool for decision-makers and the public when assessing the impact of 
development and expansion of aquaculture operations, and can be of use to help 
develop more sophisticated spatial plans and multiple uses of aquatic space that 
include aquaculture. The development of more refined and inclusive carrying capacity 
frameworks and models will help to organize the many available indicators and 
metrics and allow improved tracking of communications about, and sectoral progress 
towards, an EAA.

David Little described the “Socio-economic Factors affecting Aquaculture Site 
Selection and Carrying Capacity”. He noted that the location of aquaculture activities 
has historically been based on a combination on local demand and agro-ecology, with 
global demand and deteriorating capture fishery stocks having an increasing influence. 
External interventions to stimulate interest in aquaculture in developing countries 
have often been driven by geographical and environmental considerations with little 
regard for other key criteria for successful aquaculture, often resulting in limited 
development and sustainability. Aquaculture has the potential to cause significant 
social and economic impacts through the use of chemicals, wastes expelled and stock 
migration, affecting a range of stakeholders. Similarly, employment along the value 
chains can bring benefits to people who are not directly involved in farming. He 
considered that the focus in development programmes should be placed on identifying 
and responding to local factors rather than allowing top-down, external factors to 
dominate. Community stakeholder engagement needs to be strengthened, with more 
rigorous application of cost–benefit analysis and a broad understanding of the social 
and ecosystem services that are part of aquaculture.

Jorge Bermúdez discussed the “Legal and Policy Components of the Application of the 
Ecosystem Approach to Aquaculture to Site Selection and Carrying Capacity”. He noted 
that planning decisions should be proactive rather than reactive, recognizing that most 
major aquaculture concerns have regional or cumulative impacts. Analysis of the legal 
framework has three major conclusions. First, that from an environmental perspective, 
carrying capacity allows identification and categorization of appropriate sites. It is 
important to overcome the site-by-site regulation process. Decisions on site selection are 
made on an individual basis in response to applications for tenure. This mechanism ignores 
the fact that many of the major concerns involve regional or cumulative impacts. Second, a 
range of factors must be considered in order to improve human well-being and equity, and 
aquaculture carrying capacity is an important aspect of them, although regulators may be 
unsure of what impacts aquaculture will cause. Third, the objective of the carrying capacity 
process is to provide appropriate knowledge to the administrative authorities, which may 
have differing levels of authority. From the site selection perspective, acceptability of 
aquaculture is linked to stakeholder participation, and sophisticated policy-making is 
required in order to promote industrial activity and to legitimize the process.
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James McDaid Kapetsky described the review entitled “From Estimating Global 
Potential for Aquaculture to Selecting Farm Sites: Perspectives on Spatial Approaches 
and Trends”. He considered that the spatial domain of site selection and carrying 
capacity extends from global to local, and suggested that estimating potential (capability 
for aquaculture development) and zoning (partitioning space for aquaculture) should 
be added to site selection and carrying capacity. He noted the trend for “all-in-one” 
applications that include multiple objects (species at different trophic levels and varied 
culture systems) and multiple functions (site selection, carrying capacity, monitoring 
for management, including legal aspects), taking into account ecosystem level spatial 
boundaries, involving active participation or scrutiny by the public, and producing 
outputs that are highly relevant to managers and aquaculture practitioners. The 
temporal and spatial scale of such applications needs to be extended and implemented 
early in aquaculture development planning in a precautionary way and at the national 
level even where there is less certainty in the results. The main bottlenecks to 
implementing broad scale spatial analyses are lack of data of appropriate resolution 
and variety of input data for models, as well as the apparent problem of disseminating 
the techniques and building the capacities to utilize them.

Arnoldo Valle-Levinson outlined “Some Basic Hydrodynamic Concepts to Be 
Considered for Coastal Aquaculture”. Sustainable coastal aquaculture requires a 
combination of field measurements and numerical model implementation, calibration 
and validation. Basic forcing agents that need to be considered in a study are 
freshwater discharge (and its seasonal variability), atmospheric forcing (with its 
synoptic and seasonal variability), tidal forcing (with semidiurnal, fortnightly and 
seasonal variability), bathymetric effects, and earth’s rotation effects. These forcing 
agents determine temporal and spatial variations of relevant parameters, such as 
hydrography, dissolved oxygen and nutrients. A three-stage process was proposed 
based on simple criteria for the location of a fish cage, or fish cage cluster, as well as 
a simple criterion based on the tidal excursion at a given aquaculture site for optimal 
individual fish cage or fish cage cluster separation. This allows determination of 
“ellipses of influence” for a given cluster or cage, which indicates the potential area 
in the body of water that may be influenced by suspended and dissolved materials 
associated with aquaculture activities.

The workshop devoted further sessions to the presentation and associated 
discussions of ten regional reviews with a specific geographic focus, covering the 
major continents and ranging from intensive to extensive implementations of carrying 
capacity and current regulation in different countries.

Ioannis Karakassis reviewed “Environmental Interactions and Initiatives on Site 
Selection and Carrying Capacity Estimation for Fish Farming in the Mediterranean”. 
He outlined the extensive consultative processes for the area, and the role that FAO 
and the General Fisheries Commission for the Mediterranean have taken to assist 
cooperation for the development of aquaculture and to enhance the dialogue among 
Mediterranean States and stakeholders regarding three main issues, i.e. site selection and 
carrying capacity, sustainability indicators and marketing of aquaculture products.

Anne-Katrine Lundebye Haldorsen considered “Aquaculture Site Selection and 
Carrying Capacity for Inland and Coastal Aquaculture in Northern Europe”, giving 
specific emphasis to the integration of aquaculture approaches in the Kingdom 
of Norway, currently the largest aquaculture producing country in Europe, with 
regulation and governance. She noted that the Modelling-Ongrowing fish farms-
Monitoring (MOM) model in use in Scandinavia is primarily meant to estimate 
the holding capacity of new sites for fish farming, but that it may also be used to 
assess the environmental consequences of changes in production on farms already 
in operation. It was recommended that, in order to expand aquaculture in European 
coastal waterbodies, farming techniques should be developed to reduce environmental 

Workshop development and findings
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impacts. In the Kingdom of Norway, this involves combating the problem of salmon 
lice and reducing the number of escapees from salmon farms. An increased production 
from inland aquaculture is most likely achievable by intensification at existing sites and 
further development of recirculation aquaculture systems to reduce water and energy 
consumption and to reduce nutrient emission to the environment.

Sherif Sadek reviewed “Aquaculture Site Selection and Carrying Capacity 
Estimates for Inland and Coastal Aquaculture in the Arab Republic of Egypt”. 
He described how carrying capacity management status can assist and protect the 
durability of this important industry. The effect of rapid expansion of the industry 
on environmental sustainability was outlined along with such issues as environmental 
pressure and pollution caused by agricultural and industrial development, all of 
which affect aquaculture carrying capacity. He emphasized the need for spatial 
management through appropriate zoning to control water quality and to minimize 
effects on communities.

Ruby Asmah summarized “Aquaculture Site Selection and Carrying Capacity 
Estimates for Inland and Coastal Aquaculture in West Africa”, focusing on the state of 
aquaculture development in the West African region, current criteria and approaches 
for site selection within the region, considering current legislation, regulations 
and actual compliance, and finally describing the main carrying capacity and site 
selection issues, gaps in information and local needs. Current environmental law was 
summarized as was the use of models and decision support tools in the subregion, 
noting that current site selection procedures are based on individual site assessment, 
which could be lengthy and subjective. Although the environmental and social impacts 
of a single farm might seem unimportant, more attention must be paid to the potentially 
cumulative ecosystem effects of groups of farms at particular sites. She proposed that 
the first step needed to bring aquaculture site selection in the subregion in line with 
the EAA principles is to create awareness of these principles, train stakeholders and 
relevant regulatory bodies on the requirements of these principles, and equip relevant 
institutions with the necessary tools to be able to implement them.

Martin De Wit considered “Aquaculture in Southern Africa with Special Reference 
to Site Selection and Carrying Capacity Issues”. He identified a series of obstacles 
to sustainable development of aquaculture in the region, including lack of start-up 
capital, that planned site selection is expensive and time consuming, the need to 
engage with the EAA, the impacts of introduced trout on endemic species, the impact 
of farm effluents on carrying capacity, the cost of accurate risk assessments, and that 
the culture of indigenous species may be used as a front for the sale of wild-poached 
products. All of these complex environmental and societal influences have a strong 
effect on estimates of carrying capacity and site selection.

Changbo Zhu described “Aquaculture Site Selection and Carrying Capacity 
Management in the People’s Republic of China”. He emphasized the significant 
impact that fisheries and aquaculture have had on Chinese living standards and food 
security. As the largest aquatic food producer in the world, the People’s Republic of 
China has already exploited most of its suitable waterbodies and land. Consequently, 
factors relevant to aquaculture site selection in the People’s Republic of China 
include functional zoning schemes for local land and water areas, water and other 
environmental quality requirements, influence on the local environment, and the 
influence on community welfare. Local issues affecting sustainable development of 
aquaculture include farming at the limits of carrying capacity, environmental pressure 
and deterioration caused by industrialization, rapid expansion of inland freshwater 
shrimp farming, and the predicament of aquaculture-related law enforcement. 
The continuous increase in fed aquaculture may lead to a reduction in net food 
production and increasing environmental pressures. The current bottlenecks limiting 
reasonable aquaculture site selection and carrying capacity management in the 
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People’s Republic of China relate to water area zoning scheme enforcement and 
the lack of effective monitoring and legislation on aquaculture effluent discharge. 
Optimization of sustainable aquaculture in the People’s Republic of China depends 
upon the revision of these factors as well as the revision of product price to include 
the environmental cost.

Patrick White provided a review of “Environmental Impact, Site Selection and 
Carrying Capacity Estimation for Small-scale Aquaculture in Asia”. He highlighted 
the continuing importance of aquaculture in Asia to provide livelihoods, food 
security and export earning power, but at the same time highlighted the problems 
with the environmental impact from the large numbers of small-scale producers and 
the difficulties in planning and management of further development. He identified 
a number of difficulties for the sector and emphasized a need for greatly improved 
sectoral planning, to include strategic aspects, zoning, and use of clustering of activities 
in aquaculture parks. The use of appropriate modelling tools was noted, mainly aimed 
at improved management systems, clusters, and wider producer networks of clusters, 
for which national aquaculture agencies should be encouraged to provide extension 
and training support.

Stephen Cross gave an overview of “Carrying Capacity and Site Selection Tools 
for Use in the Implementation of an Ecosystem-based Approach to Aquaculture in 
Canada: a Case Study”. He discussed current practice and carrying capacity issues 
in coastal British Columbia, Canada, illustrating how this jurisdiction currently 
manages aquaculture site selection and operations, and how ongoing changes to 
its overarching policy and regulatory processes relate to the development of an 
EAA. Environmentally, carrying capacity issues are addressed using a combination 
of geographic information systems (GIS)-based resource modelling and spatial 
separation guidelines, waste dispersion models such as DEPOMOD to run 
simulations of organic waste dispersion/accumulation, and performance-based 
monitoring using physical-chemical surrogates of biological response to ecosystem 
stress. The environmental tools for carrying capacity and site selection are not 
applied equally to all aquaculture culture systems, and deficiencies in the approach 
are recognized as significant gaps to forming a comprehensive and defensive EAA. 
Socially, British Columbia aquaculture competes with a variety of coastal activities, 
and new initiatives to assess social-ecological performance, in the form of a 
sustainability report, have been introduced, holding the promise of communicating 
the positive attributes of an EAA.

Philip Scott reviewed “Regional and National Factors Relevant to Site Selection for 
Aquaculture in the Federative Republic of Brazil”, and illustrated how aquaculture 
and fisheries production had grown over the last decade to 1.24 million tonnes in 2009. 
Aquaculture, specifically, grew by 49 percent between 2003 and 2009, although this 
growth has taken place in spite of many drawbacks and has been strongly based on 
private sector initiatives. Initial difficulties faced by aquaculturists in the Federative 
Republic of Brazil included the lack of specific environmental legislation, existence of 
costly licence fees, and public prices beyond the means of small producers. In contrast 
to terrestrial agricultural activities, there have also been difficulties in handling the 
complexity of information necessary for the licensing process, a lengthy consultation 
process, and generally poor access to “aqua” credit. Consequently, there has been 
little if any stimulus for investment in aquaculture, much less good production 
practices, this being especially the case for small farmers. Nonetheless, carrying 
capacity models have recently been used for freshwater aquaculture, especially in 
large reservoirs whose primary function is hydroelectric generation. The trade-off 
between “environmental services” of the many relatively recently developed artificial 
ecosystems in the context of an EEA is difficult. GIS has been used to support several 
marine aquaculture projects.

Workshop development and findings
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Alejandro Clément reviewed the “Ecosystem Approach and Interactions of 
Aquaculture Activities in Southern Chile”. He illustrated the interactions among 
different aquaculture activities in the coastal zone and inland sea in southern Chile. 
Particular emphasis was given to negative ecological events observed during the 
last decade. He considered the need for robust marine surveys and models for 
environmental prediction and decision support to site selection and zoning, noting 
that only when these were available and reliable would it be possible to estimate the 
relative amounts and inputs of “new production” from aquaculture with those natural 
fluxes in the sea.
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Workshop recommendations and 
the potential role of FAO 

RECOMMENDATIONS 
Presentations at the workshop demonstrated how different categories of carrying 
capacity may be used either in isolation or in combination to address site selection and 
sustainability of aquaculture.

Participants agreed that estimation of carrying capacity for aquaculture development 
almost always requires a multifaceted approach, which is covered by at least four 
categories – physical, production, ecological and social.

Physical carrying capacity is best considered as a primary and broader site selection 
criterion, while the remaining categories determine the real and effective carrying 
capacity, with the possible extension to include economic carrying capacity.

It was also agreed that participatory consultation with a full stakeholder range was 
essential and that such consultation should include consideration of acceptable change.

It was agreed that carrying capacity estimates should be iterative and revisited 
beyond any initial development, to allow for re-evaluation of sites periodically and to 
apply corrective measures when needed.

It was recommended that FAO should promote the use of these components in 
addressing carrying capacity within the framework of the EAA.

There should be a greater awareness of the range of modelling tools to assist carrying 
capacity estimation and support decision, as well as training activities in their use.

It was also noted how GIS and associated spatial tools can contribute to holistic 
modelling of carrying capacity to support and facilitate the implementation of the 
EAA. However, an enabling environment is crucial to adopt the use of spatial tools 
to support the EAA, and FAO can contribute by promoting their use and supporting 
more extensive training for end users.

There is a continuing need to gauge capacities (human resources, infrastructure, 
finances) at the national and/or regional level to implement the use of appropriate 
modelling and spatial tools in support of the EAA so that capacity-building initiatives 
can be matched to existing capabilities.

It was agreed that training needs should be met using appropriate modes of delivery 
to include both face-to-face training and online workshops and seminars. 

Participants agreed that some guidance on how to approach estimates of carrying 
capacity and site selection are needed. Implementation of a more comprehensive 
and holistic approach to carrying capacity estimation and site selection needs to be 
encouraged by increasing awareness of benefits. 

As a practical first step, development of a set of guidelines was recommended to 
illustrate the approach and uses of modelling to address carrying capacity, particularly 
in relation to the EAA, and using a selection of case studies from different regions, 
environments, species and culture systems.

THE POTENTIAL ROLE OF FAO AND THE WAY FORWARD 
FAO should continue to assist the aquaculture sector to grow in a sustainable manner, 
taking into account food security on the one hand while robustly addressing issues of 
site selection and carrying capacity to ensure sustainability. 

Under the umbrella of the EAA, which has already been effectively promoted by 
FAO, the organization should strongly promulgate the concepts of carrying capacity 
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for proper siting of aquaculture developments as proposed by this workshop.
FAO is in a position to provide strong worldwide leadership for more holistic 

aquaculture project development, which must comprise the full range of components 
identified under the EAA and include the various facets of carrying capacity as defined 
in these proceedings.

FAO could consider how to embed best practice across the sector by promoting and 
providing the training in the concepts and use of support tools that will be essential to 
extending the EAA and carrying capacity concepts worldwide.

Key outputs from this workshop are these proceedings, which includes a synthesis 
of the current workshop experts’ position on “Carrying Capacities and Site Selection 
within the Ecosystem Approach to Aquaculture”.This document will then form the 
basis for the guidelines on implementation of carrying capacity and site selection for 
inland and coastal aquaculture, within the EAA, to be published by FAO. 

Subsequently, the wide dissemination of the present report and the accompanying 
guidelines will be key to effective and more widespread adoption by policy-makers 
and stakeholders worldwide. 
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Annex 1 – Agenda

Expert Workshop on Site Selection and Carrying Capacities for Inland and Coastal 
Aquaculture
Institute of Aquaculture, University of Stirling, the United Kingdom of Great Britain 
and Northern Ireland 
5–8 December 2010

DATE TIME ACTIVITY

5–12–10 Arrival of participants 

6–12–10 08:30 Coffee

09:00 Welcome and introduction to the workshop – Lindsay G. Ross

09:30 Carrying capacities and site selection within the ecosystem approach to aquaculture – a 
global review for a scene-setting discussion – Trevor C. Telfer

10:00 Ecosystem approach to aquaculture and its relation to site selection and carrying 
capacity – Doris Soto

10:30 Spatial modelling for the ecosystem approach to aquaculture and its relation to site 
selection and carrying capacity – José Aguilar-Manjarrez

11:00 Coffee

11:30 Discussion: Agreeing on a basis for carrying capacity in the aquaculture context

12:00 Key drivers and issues surrounding carrying capacity and site selection, with emphasis 
on environmental components – João Gomes Ferreira Laudemira Ramos and Barry A. 
Costa-Pierce

12:30 Carrying capacity tools for use in the implementation of an ecosystems approach to 
aquaculture – Carrie J. Byron and Barry A. Costa-Pierce 

13:00 Lunch

14:00 Socio-economic factors affecting aquaculture site selection and carrying capacity – David 
Little

14:30 Legal and policy components of the application of the ecosystem approach to 
aquaculture to site selection and carrying capacity – Jorge Bermúdez

15:00 From estimating global potential for aquaculture to selecting farm sites: perspectives on 
spatial approaches and trends – James McDaid Kapetsky and José Aguilar-Manjarrez

15:30 Coffee

16:00 Some basic hydrodynamic concepts to be considered for coastal aquaculture – Arnoldo 
Valle-Levinson

16:30 Discussion and round-up of the day’s presentations
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DATE TIME ACTIVITY

7–12–10 08:30 Coffee

09:00 Environmental interactions and initiatives on site selection and carrying capacity 
estimation for fish farming in the Mediterranean – Ioannis Karakassis

09:30 Aquaculture site selection and carrying capacity for inland and coastal aquaculture in 
Northern Europe – Anne-Katrine Lundebye Haldorsen

10:00 Aquaculture site selection and carrying capacity estimates for inland and coastal 
aquaculture in the Arab Republic of Egypt – Sherif Sadek

10:30 Coffee

11:00 Aquaculture site selection and carrying capacity estimates for inland and coastal 
aquaculture in West Africa – Ruby Asmah

11:30 Aquaculture in Southern Africa with special reference to site selection and carrying 
capacity issues – Martin De Wit

12:00 Aquaculture site selection and carrying capacity management in the People’s Republic 
of China – Changbo Zhu and Shuanglin Dong

12:30 Environmental impact, site selection and carrying capacity estimation for small-scale 
aquaculture in Asia – Patrick G. White, Michael Phillips and Malcolm Beveridge

13:00 Lunch

14:00 Carrying capacity and site selection tools for use in the implementation of an 
ecosystem-based approach to aquaculture in Canada: a case study – Stephen F. Cross

14:30 Regional and national factors relevant to site selection for aquaculture in the Federative 
Republic of Brazil – Philip C. Scott

15:00 Ecosystem approach and interactions of aquaculture activities in southern Chile – 
Alejandro Clément

15:30 Coffee

16:00 Working group discussions on: inputs, process and implementation

19:30 Dinner – with guest Professor Brian Austin (Director of the Institute of Aquaculture) and 
Professor Ian Simpson (Deputy Principal Research and Head of the School of Natural 
Science)

8–12–10 08:30 Coffee

09:00 Plenary discussion of definitions of carrying capacity and interactions with site selection

11:00 Coffee

11:30 Presentations of deliberations of working groups 

13:00 Lunch

14:00 Presentation of draft outline for proceedings and guidelines and concluding discussions

15:30 Closure of the workshop
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Casilla 1036, Código Postal: 851-877 
Puerto Varas. X Region, Chile
Tel.: 	 +56 65 235046
Fax: 	 +56 65 235663
E-mail: 	 alexcle@telsur.cl

CHINA
Changbo ZHU 
Case study: China
South China Sea Fisheries Research Institute
China Academy of Fishery Sciences
Guangzhou 
China
Tel.: 	 +020 84459440 
E-mail: 	 changbo@ecowin.org

Shaunglin DONG*
Case study: China
Fisheries College
Division of Marine Life Science and Technology
Ocean University of China
Qingdao 266100, China
Tel.: 	 +86 532 82032872
E-mail: 	 dongsl@mail.ouc.edu.cn

EGYPT
Sherif SADEK
Case study: Egypt
Aquaculture Consultant Office  
12 B (House No. 9), Street No. 256 
11435 New Maadi, Cairo, Egypt
Tel.: 	 +00202 25215065 (Office) 
Fax: 	 +00202 25215063 (Office) 
E-mail: 	 sadek_egypt35@hotmail.com;
		  aco_egypt@yahoo.com

FRANCE
Patrick G. WHITE
Case study: Asia
Akvaplan-niva AS. BP 411
Crest CEDEX 26402, France
Tel.: 	 +33 475768014
E-mail: 	 patrick.white@akvaplan.niva.no 

*Did not attend workshop



14 Site selection and carrying capacities for inland and coastal aquaculture

GHANA
Ruby ASMAH
Case study: Ghana and West Africa
CSIR-Water Research Institute
P.O. Box M 32
Accra, Ghana
Tel.: 	 +233 205424161 or +233 302779514
Fax: 	 +233 302777170
E-mail: 	 rubyasmah@yahoo.com 

GREECE
Ioannis KARAKASSIS
Case study: Greece and Mediterranean
Department of Biology
University of Crete
P.O. Box 2208
Heraklion 71408, Greece 
Tel.: 	 +30 2810 394061
Fax: 	 +30 2810 394408
E-mail: 	 karakassis@biology.uoc.gr

MEXICO
Arnoldo VALLE-LEVINSON
Hydrodynamics
Department of Civil and Coastal Engineering
University of Florida
365 Weil Hall, P.O. Box 116580
Gainesville, Florida 32611
United States of America
Tel.: 	 +1 352-392-9537 x1479
Fax: 	 +1 352-392-3394
E-mail: 	 arnoldo@coastal.ufl.edu

MALAYSIA
Malcolm C. M. BEVERIDGE*
Case study: Asia
WorldFish Center
Jalan Batu Muang
Batu Muang
11960 Bayan Lepas
Penang, Malaysia
Tel.: 	 +60 4 626 1606
E-mail: 	 m.beveridge@cgiar.org

Michael PHILLIPS*
Case study: Asia
WorldFish Center
Jalan Batu Muang
Batu Muang
11960 Bayan Lepas
Penang, Malaysia
Tel.: 	 (+60-4) 626 1606
E-mail: 	 m.phillips@cgiar.org

NORWAY
Anne-Katrine LUNDEBYE-HALDORSEN*
Case study: Scandinavia
National Institute of Nutrition and Seafood 

Research 
P.O. Box 2029 
Nordnes, Norway
Tel.: 	 +47 48185033
Fax: 	 +47 55905299
E-mail: 	 aha@nifes.no  

PORTUGAL
João Gomes FERREIRA 
Environmental modelling
IMAR – Centro de Modelação Ecológica
Dept. Ciências e Engenharia do Ambiente
Faculdade de Ciências e Tecnologia
Quinta da Torre, 2829-516 
Monte de Caparica, Portugal
Tel.: 	 +351 21 2948300
Fax: 	 +35 21 2948554
E-mail: 	 joao@hoomi.com 

Laudemira RAMOS*
Water resources management
Administração de Região Hidrográfica do Tejo
Lisboa, Portugal 
Tel.: 	 +351 961 444220
E-mail: 	 miriam@ecowin.org

SOUTH AFRICA
Martin DE WIT
Case study: Southern Africa
Environmental and Resource Economist
De Wit Sustainable Options (Pty) Ltd
P.O. Box 546
Brackenfell 7561, South Africa
Tel.: 	 +27 (0) 21 9827862
Fax: 	 +27 (0) 86 6123642
E-mail: 	 martin@sustainableoptions.co.za

UNITED KINGDOM
Richard CORNER
Marine environment
Institute of Aquaculture
University of Stirling
Stirling FK9 4LA 
Scotland, United Kingdom
Tel.: 	 +44 (0) 1786 467891
E-mail: 	 rac1@stir.ac.uk



15

Lynne FALCONER*
Spatial analysis
Institute of Aquaculture
University of Stirling
Stirling FK9 4LA 
Scotland, United Kingdom
Tel.: 	 +44 (0) 1786 466587
E-mail: 	 lf23@stir.ac.uk

William LESCHEN*
Aquaculture and socio-economics
Institute of Aquaculture
University of Stirling
Stirling FK9 4LA 
Scotland, United Kingdom
Tel.: 	 44 (0) 1786 467899
E-mail: 	 wl2@stir.ac.uk

David C. LITTLE
Aquaculture and socio-economics
Institute of Aquaculture
University of Stirling
Stirling FK9 4LA 
Scotland, United Kingdom
Tel.: 	 +44 (0) 1786 467923
E-mail: 	 dcl1@stir.ac.uk

Francis J. MURRAY*
Aquaculture and socio-economics
Institute of Aquaculture
University of Stirling
Stirling FK9 4LA 
Scotland, United Kingdom
Tel.: 	 +44 (0) 1786 466579
E-mail: 	 f.j.murray@stir.ac.uk 

Lindsay G. ROSS
Spatial modelling
Institute of Aquaculture
University of Stirling
Stirling FK9 4LA 
Scotland, United Kingdom
Tel.: 	 +44 (0) 1786 467882
E-mail: 	 lgr1@stir.ac.uk

Trevor C. TELFER
Environmental modelling – marine
Institute of Aquaculture
University of Stirling
Stirling FK9 4LA 
Scotland, United Kingdom
Tel.: 	 +44 (0) 1786 467912
E-mail: 	 tct1@stir.ac.uk 

Douglas WALEY*
Aquaculture and socio-economics
Institute of Aquaculture
University of Stirling
Stirling FK9 4LA 
Scotland, United Kingdom
Tel.: 	 +44 (0) 1786 467899
E-mail: 	 douglas.waley@stir.ac.uk

UNITED STATES OF AMERICA
Carrie J. BYRON*
Shellfish carrying capacity
Gulf of Maine Research Institute
Animal and Veterinary Science
Portland, Maine 04101 
United States of America
Tel.: 	 +1 207 2281657 
E-mail: 	 cbyron@gmri.org

Barry A. COSTA-PIERCE
Marine systems
Rhode Island Sea Grant College Program
129 Coastal Institute Building
Narragansett, Rhode Island 01882-1197 United 

States of America
Tel.: 	 +1 401 874 6800
E-mail: 	 bcp@gso.uri.edu

James McDaid KAPETSKY
GIS for EAA
Consultant in Fisheries and Aquaculture 

Sciences and Technology (C-FAST Inc)
109 Brookhaven Trail
Leland, North Carolina 28451 
United States of America
Tel.: 	 +1 901 371 0012
E-mail: 	 jameskapetsky@ec.rr.com

Workshop participants and contributors



16 Site selection and carrying capacities for inland and coastal aquaculture

FOOD AND AGRICULTURE ORGANIZATION 
OF THE UNITED NATIONS 
José AGUILAR-MANJARREZ
Spatial support for EAA
Aquaculture Officer
Fisheries and Aquaculture Department
Food and Agriculture Organization of the 

United Nations 
Viale delle Terme di Caracalla
00153 Rome, Italy
Tel.: 	 +39 06 570 55452
Fax: 	 +39 06 570 53020
E-mail: 	 jose.aguilarmanjarrez@fao.org

Doris SOTO
EAA – principles
Senior Aquaculture Officer
Fisheries and Aquaculture Department
Food and Agriculture Organization of the 

United Nations 
Viale delle Terme di Caracalla
00153 Rome, Italy
Tel.: 	 +39 06 570 56159
Fax: 	 +39 06 570 53020
E-mail: 	 doris.soto@fao.org


